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. ABSTRACT .

‘Manufacturlng/nobotgcs program to be offered at Delaware County
Communlty College beginning in September 1984, Section 1 prov:des
information on the use of reprogramable industrial robots in
manufacturing and the rapld changes in production that can be’
effected through. the application of automated technology. This
.section also identifies the fields open to a person trained in

'automatlon/r6b6t1cs and the competencies to be possessed by program - -

graduates. Section II underscores the need for the program, providing

a job market.  analysis; salary information; a discussion of short- and

‘long-term; national and local employment outlooks; and a Jist of

-potential empioyers in the Delaware VaIley..Sect;on I11 begins with a

list of the members of the program advisory committee, and then

provides a discussion of the development and content of the o

currigulum, identifies the target popniat:on, and notes the approval

of c on program
implementation; covering equzpment needed to initiate the program,

rse competencies. Section 1V provides information on program

curriculum development costs,,operatzng costs; and enrollment.

Appendices provide descriptions of five courses in the program:
‘Numerical Control I ani 11, Robotics I -and 1!, and Electro/Mechanical
Systems. Competenc1es are llsted for each course. (HB) .
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PREFACE

The following document, Automated Manufacturing/Robotics

County Community College in Media, Pennsylvania, in Noveimber of 1983,
and by the Board of Trustees of the College in January 1984. The
Automated Manufacturing/Robotics Program will be available on a full-

‘or part-time day or evening basis beginning in September; 1984:

El{fc“' o ‘ ; L.
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AUTOMATED MANUFACTURING /ROBOTICS TEGHNOﬁGGY EURRICULUM

mabie industrral robots with knowledge intensive systems such as computer

assisted design, computer assisted manufacturing, camputér controlled machine

tools; automEEEd transfer lines and automated 1nspectlon equ;pment has pro-
v1ded today s manufacturers with a cost effective approach to Eﬁtﬁﬁatlbﬁ."

| Fléxibility of an automated system is imperative if a maﬁufacturer'iﬁteﬁds_to

fully meet the changing demands lmposed on product lrnes by the consumer.

Rapld changeSvln process control, product desrgn and productron sched-
uling can be effectéd through thé-ggglieatiaﬁ of today's automated technology-
The piapésea tutomated Manufacturing/Robotics program has been developed to

' provxde individuals wrth a broad base of marketable entry level skills and

knowledge related to’ the field of automated manufacturlng. 'DlIECt emghas1s
for thlS curriculum Is,placed.on the aspects of iﬁtegratioh of reprbgrammabié
automated multl—functlonai machxne tools, robots, and material handllng systems.

The sgructure of the currlculum is such that ‘basic skIIis and knowledge

‘are highly trapsferrable. Thus, the graduate of thxs program is provrded with

a good background for ﬁpwara career ﬁbbiiity within the Eiéié-af &ﬁEéﬁéEiéﬁ}

>

_Easaéiéé, as well as in parallel fields of employment requlrlng individuais

who possess an eiectromechanlcal background

Dependrng on the employer, job level and job deoch.th.on, an auta-

matlon/robotlcs technxcxan s Job responsrbrirtres may lnclude asszstlng

_\

‘engineers in the design’ and application of aut omatea équipment. The °




automated manufacturlng/robotlcs technlclan may be responsxble for coordInat-

ventative malntenance, scheduling and 1ntegrdt1ng automated systaems.’ Soﬁé

technlcrans‘would specia;ize in séecific component= of automated equlpment

siich as m&chihé tools; while others would specialize in transfer equlpment
vétﬁérs may choose to séEE additionai educatlon and speclallzeﬁln logic systems

deSLQH, or 1n 1nterfac1ng of controi mechanisms with monltorlng and f*edback

dev1ces for’ total system operatlon. Efforts of- concentration may be expended '

sistem._ iﬁtomated manufacturlng /robotlcs technlclans w111 find employment
in industries and commercxal establishments 1nvblvéa with various phases of

product manufacturxng or prOceSSIng which 1nc1ude aﬁtoﬁatéd;ﬁachininé; machine

a

loadlng and unloadlng, 1nspectron of parts, weldlng, dle castlng, forglng, hea*

S

" treatlng, palntlng, palletxzxng, assembiy and materials handllng. Additionélly;

prOV1ded in the proposed currlculum, may secure empioyment with a robot manu-

facturer,.or dlstrlbutor, as a.technical representative in sales and markéting;
, :

; .

'6Eﬁér job opportunities with é?taflishnénts of tﬁis'natﬁfe xnciude assembier,

'insﬁector, installer; trouble-shooter, and serv1ce technician/engineer. 'Futuré

pasitiaﬁé foxr graduates of the program are assured by research currently bexng

unde rtaken by the Federai government by universities and pr1vate research

institutibﬁs On-golng research in automatron deals w1th the appllcatlon

: computers; transfér and other perlpheral equipment assocrated with automated

ERIC

Aruitoxt provided by Eic:



s

manufacturing: Research. of this nature is
tactile sensing, visién. systems, work cell
ing development for robots.

. v

A. Program éaabetencies

being conducted in the areas of

enhancement and end-of-arm tool=

Upon completlon of thlS program, the student shouid be able to:

1. frepare manual and oomputer ass15ted programs for dIrectIng

‘, theuoperation of numerically oohtrolléd ﬁaéhiﬁe;tooiéz . .

various types of robots.

2. 'cEscrlbe the structurai and functlonal characterlstlcs of - <

>

3. 'deflne accxdent preventxon procedures assoc1ated w1th the

operatlon of automated eaulpment
4. expiaxn the aspects of flexlblllty

/

assocxated with computerlzed

1nspectlon and gagIng processes thhln a robotlc work ceii or

automated system.

_— . | - -

II. NEED FOR THE PROGRAM .
Futurlstic, magaz;ne (June '83) in’

’

6. . 1ntegrate automated materiais handllﬁg, assembly, manufactur:ng

an art:.cie entltied "Gett:mg

.Ready for Jobs of the Future reports that over the next two decades; job"

openlngs in computamatlon (robotlcs,_numer-cally—controlled equxpment,

:'[ 77777777777777

800,000 in robotlcs alone.

<

R

e

O
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N dxrect correlation exlsts between expected job openxngs in the field

"of factory automated equlpment and the projected market for factory automatxon

,equ;pment. Metal FabrlcatlngANewsf(Sept -0ct.-'83) 1n an article entxtred

"pPobots Lead Surge"” reports that Predicast, Inc., a_Clevelahd based business’
.

B U P . LT L . o
informatlon and market research firm sees_the introduction of CAD/CAM systems

‘ and robots to the factory automation market as a booti for'tﬁé market. The

boom will last well .into the 1990's, stiﬁuiating the market Qith a growth

i

rate of ig 2% per year between 1982 and 1987, creatlng a $1s blllron market,
it is expected that sales of automated equ:pment will be’ over $37 blllxon

A\
by 1995* A recent edltlon of the K;g;lnger Washxngton tetter, (Dec. 23, 1982)

: _related to computers. State of the art technology permlts integration. of

‘computer drii@n éﬁEéﬁ&Eiaﬁ systems, robotb, and mach:.ne too'ls. The" Letter

reports;that."; . . the market for- robots w111 double every three years on
the average, . . . through 1990." ? o _ , o
In the May 11, 1983 edition of Focus, in an article entltled, "Robot;cs

is Changlng the way for Industry, " George:s. Crosby, Presxdent of u.s. Robots,

O y —
a Klng of Prussxa, PA." based firm, iﬁaicates that his company ;s looklng at
$1 billion 1n 'sales in the 1mmed1ate future." ' k b L.

A Job MarketAAnazxsls ' ' T I &

o

Employmant in the field of. Automated Manufacturxng/Robotlcs is projected

kN

to grow at lea st as fast as the average for a1l occupatlons through the .

- = - - 1 - )
1980'§ and ﬁay wel&,be a 1eader in the 1090'”;' Employmént in thé field will

vqulpment, and rohots in the work place._ Throuqh the’ early

1990's it is estlmated €hat natlonally, 800,006 plus job openIngs wrii bécoﬁev

" 4

)’ -4- »i ;:.“ 'v;‘-




available in the éﬁm., electromechanlcal automatxon, and robot:cs figlds:
These figures could increase if the economy wéfé,ta gain a more positive.
momen tum; ’

Aéébéiate of RppiIed Sc1ence Degree, and a CErtlflcate of” Competean. Thus;

preparing graduates with thcse SklllS requlred for entry level technlcal

employment. | | - '
B." Salary ,

Average earnings; on a national basis; for technicians possessing

electromechanical, and precision machining backgrounds in 1980 was S to 11
dollars an hour. \.

_ average salary to be:

Starting Salary - Average Starting Salary

o

$13,000 - $17,000 : 515,000 ' -

C. Short aﬁa Long-term Outiook - tocaity and. Nationally

The Occupatlonal Outlook Handbook offers the foiiéﬁiﬁé national |

. perspective for the short and long term outlook in the field of automated

manufacturlng-

Manufacturlng/Robotlcs ls expected to lncrease ‘as

fast if not .faster than the -average rate for allf
‘occupations through the 1980'5. An increase in the

number of lndIVIduais in the consumer age group oSt

° responsible for purchase of large pZIce tag items is

expected to stimulate demand for buildings,  auto- g

mobiles;, heavy machlnery, zppliances, and thousands

©

of other products produceo via automated processes.

The rate of expansion in the industries that produhe P
these goods.will determine the actual increase in the S~
number of Automated‘Manufactu;xng/Rbbotlcs technicians. S -

ERIC
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‘In ~addition, increaéed:coﬁplei1t§ of modermn tech- .. ..

for teChHLCLanS‘ " .many w111 be needed to work .

with the growing number of engineers’ and scientists

.in developing, producing, and dlstrlbutlng new and ’

technIcally advanced products. Likewise; many jobs : g
will arise as present technicians transfer to other -7
occupatIons, retlre, or die." . . o .

s

30?,9899§tun1t195 1n the 1980 s w111 reflect cyclical

® swrngs ‘in the economy. Durlng recessions, a decline

in research and development funds, new product designs,

and other expenditures result in less demand for the
skilled technician. dJob prospects for automated

manufacturing/robotics technxcians will also vary mark- .

edly by geographical region; demand wxll be strong in

the sunbelt; md -and westemn states in particular: ‘

¢ © On the local levelb employers contacted were hesxtant to progect

flgures on Job openlngs becaiise of the current economlc state of manufactur- '
ing; however, of those §urva?éa, most . felt that 5555 in automation and Computer

Numericat caBEESi (éﬁc) machining would increase as the econofiy swings upwards.

automated assembly °qu.:.pment (to -inelude robots) into

‘our production facilities--~as the economy brightens, and

2 M I e As el

product demand qu::ckens, we mll begin J.mplementat;.on "

-"Studies shQW'that retrofitting’ numerical control equlpment w1th

updated programmable controllers is cost effectlve...we need quallfled
people’ to perform retroflts u.

"Our people Slmply do not have the skills to work on the R
' rnewer pieces of equlpment. / :

"Pneumatlcs,rhydraullcs, encoders, resolvers, computers
: - are the coming thing, industry certa1nly needs quallfled
' personnel to handle all phases "

“The cost of In-house traIning is prohibitive for'these
types of people " .

"chpanles like mlne are wxllxngito send employees to

.learn about the new pieces of equipment’ being purchased

but, our people do not mssess a background in today s

technology, so we are struggirng to catch-up*"

ERIC
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“9ggrrobots perform hot 3obs, jobs that most

people don't like (die casting work) but we
still need people to keep them operatxng "

”§7§uiiy automated factory is not too far in _
the future, a stimulating economy will move us

off—center in this regard."

N
)

)
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D. Potentizl Employers (Delaware Valley)

._0‘

- Ace Welding Service, Inc. - Inoll, Inc..

4250 Tcsr:r;esdale Averiue _ 349 w. Lancaster Avenue.
* Philadelphia, PA 19124 - Haverford 'PA 19041
Boeing Vertol Co: _.Jade Corporation
P.O.Box 16858 . 1120 Industrial Hwy.,
Philadelphia,; PA "'192142 - } ' Southampton, PA 18966
- - '. ' K . ‘ . 7
. Bell Telephoie Labs - . Keystone Automated Eq. Co.
Cransford Corner Road _ 5 4661 Torresdale Avenue °
'I;idliﬁdé’l,_ New Jersey 07733 - PhIIadeiphIa, PA 19124
Burroughs Corp- Kulicke & Saff&, inc:
P.O.Box 203 - ' B 507 Prudential Road
P’a"csl_j.,' PA 19301 P Horsham, PA 19044
. 'Campbell Soup Co: . Lansdowiie Steel Co. :
Campbell Place : ' : ‘Highland Avenue & Alpha Terrace
Camden, New Jersey 08101 - ' Morton PA 19070 .
- Control®pata Corp: - Mc Fatxidge & Son
2621 Van Buren.Avenue ot 1141 N. Easton Road
Norristown, PA. 19403 - Willow Grove, PA. 19090
_ ; kil
Doehler—Jarv:.s/Farley, Ind., Inc. . McNeil Consumsz Product
.P.0.Box 318 : _ Camp HI1l Road
Pottstown, PA 19464 . : Ft. Waéﬁz.ﬁatan, PA 19634
_Eastemn cOnveyor Co.i«_r,nc. Metal - f‘orns
4348 .Orchard Sp: . : Box 281 _
_ Ptui:adei:p’hxa, PA 19121 | . Phoem.xvzlle, PA 19460
. Eastern Packag:;ng Co: . - . Nordson Corp. _
: 635 Rhawn Street - . ' 920 Mad:.san Avenue
= 7 'Philadelphia,; PA 19111 : ) Norrxstown, PA 19401
Fa.l.rmount Foundry Inc. a o Pacicgg}ngﬁ§gsi1ﬁ:ems Corp;
P.O.Box 66 - . o 9 Union Averiue .-
Front and Plne Street : Bai;a_.eynwyd,‘ PA 192004 ::
Hamburg, PA 19526 ' L :
—8- o .




P.O:Box. 31 )
420 Station’ Rbadffffﬁ
Quakertown, PA: 18951

Production Weldlng, Inc.
7725 Bingham Street -
Philadelphia, PR 15203 ~

Proven Products, Inc.

237 Jacksonville Road

_ Hafoboro; PA 19040 -

Rollins Eﬁviiaﬁﬁéﬁéai sé;v&aéég’iaa;

Sperry Coxp.

" P.0.Box 500

. Blue Bell PR 19424 =~ ;

w

Snythzcom, Inc. L N

"146 W. Black Horse Pike

an Colixngswood‘ﬁexghts, N J. 08059 .

S.P.S. Technologies -
Highland Avenue..

-Jenkintown, PA 19046

_ ] 7‘ ) é PP
S.P.S. Technologies
Township Lane Road

Hatfield, PA, 19440

Terunyo Medxcal Corp., !
P:0.Box 605 ;
£1kton,AMD 21921 -

.Todd Steel Pickling
8451 Hegerman Street

Philadelphia, PA 19136

1”3

Westinghouse International

Power Generation & Operatlons vaxsxon
. lester, PA 19113 : :

“

Wyeth Laboratories
€11 E. Ni€ld Street

Wést Chester, PA 19380

Yarway Corporation

Narcissus Road -

Blue BeII, PK 19422

Unique Machine Co.
Montgomeryville Industrial Park
Ebﬁtébﬁéi?ﬁillé;éfﬁ 18936

United States Machine WOrks, Inc.
21 williams Place )

Lansdale,,?ﬁ 19446
. . p

Vandor Manﬁfacturinq, Inc.
Edison-Furiong Road

Furlaong, PA 18925

Wamar Industries, xﬁa,

1435 Pottstown Pike

‘West Chester, PA 19380

The Wheaton Co.

998 Easton Road -
WErrlngton, PA 18976

Willlam Force Cb., Inc.
120 E. 7th Avenue\f '

Conshohocken, PK 19428

. Threshold Technology; Inc.

1829 Underwood Blvd.;



565-2300 . .

Delaware County Communxty eollege
Media; PA 19063 .
353-5400, Ext. 296 -

‘ W F Shipley Machinery Co.

280 V Providence Road
P.0 Box 524

@egigligA 190863

Geoffrey (Jeff) L. Howland

McNeil Consumer Produc;sfi

Fort Washington, PA 19034
233-7382

ethcxirk

erry Corporation

P.0: Box 596

Blue Bell, PA 19424
542-6193 . g

Steve PatEétsaﬁ

Drexelﬁﬂill PAV 19026
449-8235 (H)

Joseph Philips-
Yarway Corporation

‘Narcissus Road
Blue Bell PA 19422

Llovd Shepps BT

Boeing Compucer Services Gompanv
Scott Plaza #2

Industrial Highway

Philadelphiay PA 19113

522-3036 - ' : P

1179783

Assistant Professor

.

Sales Engineer

Unimatxon Corp:. - Puma Robots

;Westxnghouse Corp. Robots

Q

'Principal Electrical Engineer _
Advarnced Testing and Technology Gr

Senior Engineer "

Power Generatxon & Operations Divi

Retrofit of NG{@N@isystems &t'arisalt

Westinghouse Internatxonal )
‘Lester; PA 19113 . 237- 3199‘

Project Engineer
Justification of Automation ‘System:

11

Vercot Supporc Division S
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| The Automated . Manufacturxng/nbbotlcs technology program 1s belng

developed in"an effort to provide. Industry w1th 1nd1vxduals who possess

an educatxonai background in the functional and operatxonal characterxstlcs o

of state of the art numerrcai ‘controtl and electromechanical components and

méchanlsms. TEchnlclans possessxng thrs background will meet the needs of

'employers who find that lnstallatxon, operatron, and maIntenance of modern

equ;pment requlres knowledge_and skills current work forces do not possess:
ﬁitﬁ;tﬁré thought in mind, the structure of the program will 5é such that
it will be attaihabié to éuli:tiﬁéi‘ﬁart:tiﬁé; day and evening students:

The majorlty of courses presently exlst e Flve new courses would be devel-

oped for the program.‘d

The scheme for thIS program has been derived from adv;sory committee iﬁ?ﬁtr,
as well as a fairly extensive review of the literature (including materials
the Society of Manufacturing Engineers (SME) and the Robotics International

atfiliate of same). A review of similar and related programs at other.

- community colleges and private sector educational service' organizations as

well as national occupatioral/vocational boards was also conducted. The

following is a partial list of organizations whose programs were reviewed;

R-Hrgh TEchnology Traxning Center -

_ﬁorarn Gounty, PA - Jobs TraInIng Program

Advanced Tralnlng Systems
'ﬁﬁrf§§ﬁi11e; PA
The Amerlcan Vbcatlonal Assoc1atlon - .
Washington;, D.C. © .: ~
.. Gulf Coast Community College
: ' panama City, Florida :

Tk

.



IBM Corporation -
Boca Raton, Florida
Hote Community College’ |
Filint, Michigan '
I
1

o
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C. ~AUTOMATED MANUFACTURING/ROBOTICS TECHNOLOGY CURRICULUM -
B - FIRST ‘SEMESTER . T
SUBJECT N . HOURS _ - LECTURE LAB
Technical Mathematics I (MAT 110Q)** 4 .4 ,
English Composition I (ENG 100)* 3 30 i
Technical Drawing (TEC 124)* C - - 3 ;3 4
Manufacturifg Processes I (TME 121y * - 2 .1 2
Basic Technical Skills. (TEC 115) 3 - X - 4
- : ) 15 10 10 :
5 SECOND SEMESTER
Teghgl}gal ‘Mathematics II (MAT 111)** 4 4 »
English Composition II (ENG '112) 3 "~ 3 -
.Computers in Problegifso;y;.ng (MAT 135)* Ce 3. .
Electric Circuits (TEL 101)* : : : 4 3 . 2.
(+) Numericai: Control I* (TME 100) . = ! 3 - :
" ) o 17 13 2
) THIRD SEMESTEKR
Soc:.al Sc:.ence Elect:.ve o 3 3 ‘
Technical Physics I (PHY 100) * 3 2 2
,Electrom.cs I (TEL. 110) ) L 4 .3 2
(+) Numerical Control II (TME 101) o L 3 2 2
(+) RobotIcs I* (TME 200) SO e S _—
. ' ‘ 16 13 6
FOURTH' SEMESTER
Humanities Elective 3 3 ,
- Fluid Mechanics: (TME 229) - : i .3 2
(+)Electro/Mechanical Systems (TEL 200) -3 2 2
(*) Robotics II.(TME 201) : 3 2 2
Speech Communication (SPE - 100) 3 3 ;

+

New courses o
Required for Certificate of Competerncy

** MAT 140, 141 or 160, 161'may be elected

% |

_ : —i3j
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A course desorlptlon and competencxes for the flve proposed courses in .

thIs program have been reV1ewed and approved by the adv150ry committee.. These

‘courses inctude: ﬁﬁmerical Control I and II, Robotics I and 11, and Eleétro/

Mechanical Systems.. The new course descrlptlons and competenc1es are 1ncluded >

in Appendix. A.

E. TARGET POPULATTON \_
The Automated Manufacturlng/Robotlcs Technology program has been deveiope«

areas ::. areas. of preparatlon for riew and existing 3obs. The Aﬁtoﬁated;ﬁanﬁ:

facturing/Robotics Technology program is designed to préparé studénts for entry
iéVéi employment or to upgrade existing skills. Course 6££éiiﬁg§ are designed

'

to proGLdé the student wrth basic teohnical skllls, as well as a general overvxew

of the field of automat;on; robotrcs; and numerrcaily éontrolled manufacturing
machinery.  ° ~ S . '
. ‘ N L . \

The lectures and. laboratory exper1ence5 offered as part of this program

will provxde the student w1th an understandlng and experlence in numerrcai and

co*puterrzed—numerrcal—controlv—programmrng“technlques+_and 1nterfac1ng of

h M '

eleotro/mechan;cal de01ces. Possession of skills """"
" is mandatory for the 1nsta11atlon, operatlon, and ﬁaintenahée of a nﬁﬁériéa11§:

contro’ied automatxonror robotlc system.' Successful completlon of the two-year

0

prcgram wouid lead to the awarding of the Assoclate in Applled Sczence degréé.

~

RObOthS by completlng 32 credlts.

Addltlonal features of the program Inciude-

e
X4 -
o

S

-1~



P .part of the articulation program w1th the secondary vo- tech system.

' ;':f.part of the career ladder coacept in the AGE Prograin (an 1ntergenera—
tlonal, technlcal studies program, in cooperation Wlth other educa-
‘tional 1nst1tutlons). : :

- . .program is structured 1n a manner as- to be flexlble enough to adapt

‘
P

IV. IMPLEMENTATION - S T S L '-.\&\\

A>Aff“665§ o?'@ﬂévaﬁécaaﬁ

by the College. Very llttle cost .would be.reallzed for faCllltY development.

program. The rooms 1nvo1ved w111 requlre.only mlnor renovatlon as equ1pment is
. purchased for installatiocn. These rooms and functions are as indicated be Tows

- ‘Room

Function - . _ , S
. } -
. Primary advanced technology 1aboratory : ~ A-121
for computer-alded manufacturing; . . - )
computer numerical .control, robotlcs . <
and mechanlcal systems ’
A=123 —

- Tnteractlve graphlcs—‘“computer—atded*

draftlng and design

Much of the existing manufacturing equipment currently being used to support on-

going programs and courses will be utilized for cotirses in.tﬁis‘curr;culum. The

electricity and éiéctrcnits courses will sé taught in the electronics laboratory. .

s

B.. LIST OF EQUIPMENTAEOR PROGREMVINITIATION

In an’ effort to support the cost of equ1pping the proposed program,

HOWeVEr, prcposais for grant soIrcrtatron w111 be forthcomrng, as a renewed

IS

=15-
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effort to Euné‘equipﬁéﬁt needs via grantg i§ undertaken. In addition to

u

sollc1t1ng vocational: monles, grants will'be requested fxom industry, founda-=

7 tlbﬁs ’ and ESSCCLHtlbﬁS.

Until funding, of this nature can be realized, an alternate plan for
providing iﬁgEiﬁééiBn has been devised. Under this plan, an agreement for

shared utIlizatxon of numerical control eguipment with the ﬁelaware ébunty
Area V6Eéti65&i—fechnrcal Schooi atc _olcrstAﬁiii be estéﬁlisﬁéd:. Likew1se,

the use of field trips to industry will be employed: : Furthermore, student

attendance at local assBEiatibﬁ spéﬁsBEed technical seaiﬁéfs Qiii be reiﬁiEEE;

_On—sxte lnstallatlon and use of vendor s demonstratlon equlpment w111 be
A '

~

actlvely pursued.

1. Ideally, the followxng list of equlpment is essentlal to operatlon
of the,program. if thls.equ1pment were evallable,-extenslve ;

classroom instriction in éﬁé;;réas of computer-assisted

. $Aéhinlﬁg\§ﬁd'rbbbt ﬁaﬁiégiatieﬁ'caﬁié be given. iﬁlsVEQﬁléﬁéﬁt';.

"Wbﬁid also Be\utiiized ip»tﬁe:eéﬁpieticﬁ of experimeﬁts éﬁd':“
1aboratory projects. 'instrﬁctibﬁéi Gehicies éf tﬁis naturé

would gIve the student actual hands—on experIence necessarymk\;M

numer:.cally controlled mach:.ne tool

The list of required equipment is as follows:
. P
. |
% .. '
&L
/ ' . .
BRI
=i~ ' -
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""érié’si Control iMil'li'héi

Tape reader
Teietype

Computer-aldﬁa manufacturlng system/w1th plotter

staff development

CUrrlcqum development

Machine tools ' o .

.thpplng and lnstallatlon

IS

'B;sxc robotf -
Curriculum deVelopment
Staff development

~Mach1n1n center WIth toollng

eurrlcuium,deveiopment

Staff deveiopmentr

{a’fied to lntegratlon of CEM/Rbbotlcs)

Pransducers and lnstrumentation kit"'

Microprocessor- appixcatlons trainer—w/modules

Electrohydrauilc and pneumatic system trainer

- Shipping and lnstailatlon

-

Servomechanisms Trainer(s)

,éervomechanlsm Trainer I. _
Servomechanism Tralner II . ‘ .

Shlpplng . :

$35 OOO

$60,000 -
5,000
2,500
1,000 .
2,000

$70,500




c: CURRICULUM40£VELDPMENT costs o

‘to the school.

"E. ENROLLMENT ; : S : .

be small.

'outIInes, 1aboratory projects, 1dent1f1cat1on of teachlng materlals, textbook

seIoctIon process, etc. for .five proposed courses, to be’ completed over a

.

twe~year period. : ' ;- ,
-

. : . ) o $2,000
Purchase or development of audio-visual materials for
classroom/laboratory use.

, e © -~ $2,000
TOTAL . $4,000

D. OPERATING COSTS’

1

_tolgénerate revenue:to cover programmatlc costs with a small surplus returned

The computer integratéd ﬁE/iutomation'industrygis rapiéiyfémérging as:

v

need for technlcians to operate and support ‘the’

equxpment gaIns momentum: The

ThIs growth ‘rate should reflect a gradual 1n--:

equipment is also increasing.

crease in program

—_— e

| This flgure should be about 10 students. Theﬁsecond year target

w111 be about 25-30 students total full-tlme and part—tlme. Eventually;

i

‘average program enrollment w111 be determlned by 3ob openlngs and 1nd1v1dual'

O
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career Interests.

If this program can iteet w1th all the necessary approvals in ‘a tlmely

'

_manner, an exten51ve advertlslng campalgn can be conducted to notlfy the )

: ' .

“publlc of program avaxlabillty. L oL ”»~ T

A

S g




-— R

wxii include: = ' S _ el

1; ﬁddendum to the College catalcg.
25 Spot releases ‘to tlie media.

3. Notification to local schools.
4. Notificaticn to local industry.

5. N?E}f}?ﬁtlﬁﬁ to local members of the Society of Mannfacturlng

Engineers and ASSoc1ates- the Robotxcs'Internatlonai and the

§§§99}§;10n for Finishing Processes.
6. Notification to local mefibers of the American Welding. SOCletY.
7

7. Notification to local members of the Machlne Tool Dlstrlbutors ’

Association: B : .
.8. Notification to prlvate career couhSélihg agencies.

r

a S I - ~ ,
. 11728783 R : S L C - o

PEYN
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, APPENDIX A

- I

- S ) .'-.:;.. - - e . [T P

COURSE DESCRIPTION & COMPETENCIES o

FYl

[

NUMERICALACONTROLsIr(TME 100) 3 credits - 3 ﬁduts lecture

. i ) . .
Th:.s course provxdes an J.ntroduct:con to numer:.tal control, 1nc.|.ud1ng

5 ftndamental concepts; terminology and appilcatlons. Varlous mathematical S

appllcatlons for definition of movement -and position are ‘presented. The capa-

b111t1es= advantages and dlsadvantages of mumerical | conitrol equlpment will be-

- discussed. Basic Numerlcai Control systems will be ldentlfled : Varlous aspects

of manual programming -will be addressed. Criteria,. baSLC to effectxve preventa-

tive’ malntenance,,safety, machine set—up and operation will be covered. Upon

lsuccessful completloﬂ of thlS ééﬁrsé, the student should be abie to:

- :-;_descrlbe the h1stor1ca1 aspects of numerlcal controi, and productxon
enhancemernt. capabxlxt:es of numer1ca1 control

L
.
.

’.’»descrlbe the basxc contepts of numerlcal control operatlon, as weii‘
as its practlcal appllcatlons.

apply prxncxpies of mathematxcs and geometrlc deflnltlon to descrxbe

. . . dlStInguISh between .absolute aﬁd 1ncremental pcsxtidﬁihg, and dlscus5-

‘the concept of Interpoiatlon as SE applies to machlnlng and manufacturlng.'

. - . convert afbart drawxng to a process drawxng: ;

. « « prepare a manual program; ut;ilzxng Ilnear and. c1rcu1ar interpolatlon.
to deflne pOSltlon and movement: .

.. define the—components of a prograﬁﬁaﬁié ﬂﬁﬁéfiéiii§ ééﬂtféifé&fsystémi'
. e . dlfferentlate between an open loop and a ciosed loop system.

<

S descrlbe the pr1nc1ples lnvolved-wlth machl?s ‘tool agtxvatxon. o -

dlSCUSS the productxon capabllltles of various' numer1cal contxol machlne

“

tools. , . . ) ¢ - B

©

c\,:

SR G T
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& " coumss pescrreTTon & CoMpeTENCIES :

 NUMERICAL CONTROL II (TME 101) = 3 credits = 2 hours lecture; 2 hours laboratory

-.-- '
<

' A, continuation of Numerlcal Control I, this course will place emphas1$

on such top1cs as establishment of machxnxng parameters- for increased productzon,

and ‘operation of numerical controlled machines and related hardware. Additional

topics will include basic familiarization with computer—assrsted manufacturlng,

machine languages- ‘and concepts involving integration of bmputer Nunerical Con<

trol software with standard programmlng techriques: - Students svccessfully com-~
-pletlnq thls colirse shiolild be able to: - . P

s

s descrIbe the functzon of the varlous people anOlVed in the” operatxon

of a numerIcally controlled machlne/automated system.

. e s déflne 'and list the steps involved with part drawing analyszs, tool ) .

selectroniimanuScript completzon, computer~a1ded program preparatlon
and executxon.. S S 1£;;};fﬁ o ,
. . . . = ST, o - . B . i .

' demonstrate the use of the "famlly of parts" concept to generateva

IS = .. xh —

machlnlng program

Q.
1

:,-

prepare a basic computer nqmerrcat control program ut11121ng the_
"Autdmatlcally Programmed TooIs"’ﬁanguage format and codes.‘?

list. the approprlate steps for start-up, operatlon and shut—down of a -
computer numerlcal control mach:ne tool system. s . :

ils

Z
2

Y ele e compare and contrast the advantages and dxsadvantages of utlllzlng preset

-z ~.qu llfled toollng on numerlcally controiied machxne tools.

Tae - [

.
.
'y

~

":Identify the functlon of 1nd1v1dual components of a computer numerxcal
control system and how they 1ntegrate w1th each other. s :

e e . lxst”tgeiagvagtages and dlsadvantages of an 1n~house turn key package
: for program preparatron as opposed to a.tiie sharlng system.

v

e e demonstrate the ability to program, set-up axd operate a 3—axi§.c§ﬁpatét

. numerlcal dbntrol machlne tool system.

r

- . . develop and proof & s1mple part program for a computer-nﬁmerical control

lathe. : ) ' 7 . '

PN descrlbe state-ox-the—art 1nnovatmons in computer numerxcai controi pro~;

grammlng software. p . ) . . ,
-Prereq. Numerical Control I (TME 100) - - c L

e’ . .
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- . COURS enzseaiprion &,couzzmzucrzs
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x
i
|
|
|
|

- o s : ) §; . T
ROBOTICS I (TME 200) . '3 credits - 3 hours Iecture T e

- RS
- . i

Thls course prov:i des an 1ntroduct1on to the f1e1d of robotlcs. The
speclfIc types of 1ndustr1al robots, their functlon, and mode of operatlon wlllv
§e7§ddressed. The impact that reprogrammable automation and the -application. of-

robots is. having on the worker, the work place, and on production plannlng will

be discussed. Actuation and operatlonal characterlstlps of roboté“wxll be dis- "' ~
! uld be ab1e to-f

cussed. Upon successful’ completron of thlS course, the studen

“

Identrfy the effects that technoloqy end 1ndustr1§1 robots are havxng
on empioyers and employees‘ A ~/ .

L 3
e
L3

descrxbe the b

L 3
¥
.

discuss the structurai and functronai characterrstrcs ‘of varIous ‘types*
of robots. o R - Se N

compare éﬁd contrast rohotxc controi systems L

“

list the end of arm. toollng characterlstxcs avallable to the prodUctIon ‘ux;t
¢ planner. C ‘ . . Lo L . .

prepare a 'list of maintenance requirements for robot operation.

explain the aspects bE'EiéxiBié appiicatioﬁs‘iﬁhéréﬁt;to'aﬂroiot.

~”

':5i‘3;§§?§§m%§§ the cg}teria relevant to- establlshment of accldent preventlon
practices and procedurss for. the safe operatlon of automated equxpment.
- :J, ; . ~ . 9 . . . . N . ol c B
- . .
. > ) R
* ' 3 o
- X /»' -
iy “ '
; : : .
5 i .

Q@
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' COURSE DESCRIPTION & COMPETENCIES

’

'ROBOTICS II (TME 201) 3 credits - 2 Hours lecture, 2 hours 1&565&E6£§—

offered as a continuation of Robotxcs I; thls course provxdes 1nstructlon

ofi a robotic work cell development and the Integratlon of microprocesSor control

to incorporate sensory feedback systems and metroiogxcal components into a

manlpulatlve applications system. Upon. successfuI completlon of thls course, the
student should be able to- g

. : describe the function and application of vaEiaaé'ﬁéEEaibéicai‘éevices;;

- - read blueprlnts, c1rcu1t, and loglc diagrams appixcabie to 1nsta111ng,

1nterfac1ng, programming and repairing automated - systems.

detez'mine the basic function of ‘a séns'o”ry tﬁdnitérin'gj/féédﬁéai éiistéﬁ;‘

. s dIscuss the concepts involved,with system 1nterfac1ng and system controi.

. . . analyze the various elements involved and prepare a plan’ for layout and

;lntegratxon of all the components in a robot work cell

'1nteract with supervxsory personnel and ass1st with the 1nst=11atlon of

° a reprogrémmabie automated system.

moni tor  the performance of a microprocessor/computer automated system.

£

Prereq. Robotice I (TME 200)

O
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COURSEstSCRIEIION;&ACQMPETENCIES

ELEC@?G?EEEBA&&EAt S?sféﬁs (TEL 200) 3 credits - 2 hours lecture, 2 hours laboratory

andrsystems. Interfaclng problems are gonsxdered Upon successful completion _
of this course, the stiident should be able to: : o ; SR ,
- . . interpret input/output and logic diagrams for control systems.

. construct automatic control circuits;.

install and callbrate transducer and sensor modules on an automated transfer .
11ne.~ - :

uxntegraté-sensor§ devices with microprocessor controls. : : . S,
. . . interface steppxng motors with controllers. : . S .

utilize feedback and control theory to’ demonstrate the operatron of a
closed 1oop servo-system, - '

'Prereq: TEL 110 (Electromics 1) . : ' o )

B 8ERIC Cleannghouse for Jumor Coiiegéé
118 Math- -Stiences Building -~ - .
Umvers:ty of California - R

o . Los Angeles, California. 90024
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